In this paper, the heat transfer analysis is investigated for unsteady flow of a Sisko fluid. The governing nonlinear partial differential equations and boundary conditions are reduced to a system of nonlinear ordinary differential equations and boundary conditions by similarity transformations. The reduced system is solved analytically. The Homotopy analysis method (HAM) is implemented to find a family of traveling wave solutions of the governing nonlinear problem. The analytic solutions in the series form for various values of the power index are first developed using the HAM and then analyzed for its convergence. Finally, the velocity and temperature profiles are plotted for various values of the emerging dimensionless parameters of the problem and discussed. In addition a comparison between Sisko and Newtonian fluids is presented.
Introduction
The study of boundary layer flows of non-Newtonian fluids has attracted much attention because of their practical applications. Due to complexity of fluids, several non-Newtonian fluid models have been proposed. With the growing importance of non-Newtonian fluids in modern technology and industries, investigations of such fluids are desirable. A number of 3 form of rapidly convergent infinite series. The graphical results are plotted for different values of the indispensable parameters and some interesting results are concluded.
Formulation of the problem
The equations governing the incompressible flow include the continuity, momentum and energy equations. In the absence of body forces, they are 0
In the above equations, V is the velocity vector,  the density of the fluid, T the Cauchy stress tensor, Cp the specific heat,  the temperature, L the velocity gradient,  
where p is the pressure, I the identity tensor, S the extra stress tensor, We consider unsteady unidirectional flow wherein the velocity, temperature and the stress fields are of the form
For this flow the constraint of incompressibility is automatically satisfied. Consider the time-dependent flow of an incompressible Sisko fluid above a flat rigid plate at y = 0. The fluid occupies the half space y > 0. The flow is generated due to the motion of the plate with time-dependent velocity ) ( 
subject to the boundary conditions 
and keeping in mind that in the present problem we have 0
, the governing problem in dimensionless form takes the form
and asterisks have been omitted for simplicity. We look for a travelling wave solution of Eqs. (12) and (13) with the boundary conditions (14)- (16) . It is convenient to introduce new dependent variables
in which ct y    with c as the wave speed. The governing equations (12) and (13) 
The transformed boundary conditions are 
The exact solution
Physically the power index n is a positive real number. First, let us consider the cases when n = 0 and n = 1. In these cases, Eqs. (13) and (14) reduce to
for n = 0 and
for n = 1. Solving Eqs. (22) to (25) subject to boundary conditions (20) and (21) we find the exact solutions of the form 
for n = 1. By setting b = 0 in Eqs. (26) to (29) , the solutions corresponding to the motion of a Newtonian fluid are obtained.
The HAM Solution
In order to find the analytic solution for the other cases when n is a positive integer we use the HAM. First of all, it is obvious that ) ( f and ) ( g can be expressed as
where r q c , ,
, are coefficient to be determined. Thus, from the above expressions and boundary conditions, it is straightforward to choose
as initial guesses and
as linear operators. The above operators satisfy the following properties 
and
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Now we construct zero-order deformation problems as 
),
Taylor's theorem with respect to p as follows: 
The zero-order deformation problems contain the auxiliary parameters 
Differentiating the zero-order deformation problems (40)- (43) 
) ( 1 ) ( 
Results and discussions
In this section, velocity and temperature profiles are plotted for the various values of the power index. The differential equations (18) and (19) with boundary conditions (20) and (21) In figure 7 , we plot the dimensionless temperature profiles with Pr corresponding to four different values of the power index n . As expected the temperature field and thermal boundary layer thickness are decreasing functions of the Prandtl number. This observation qualitatively agrees for varying power index n .
Concluding Remarks
We have studied the unsteady flow and heat transfer of a Sisko fluid. The governing nonlinear system of partial differential equations was reduced to a nonlinear system of ordinary differential equations by finding a family of travelling wave solutions. The HAM was employed to give analytic solutions of the reduced problem for integer values of the power index. The results were presented graphically and the conclusion was drawn that the velocity and temperature fields are significantly influenced by the pertinent parameters. We conclude the following from the results and discussion:  The velocity and temperature profiles are smaller in the Newtonian fluid than the Sisko fluid.
 The velocity and temperature of the fluid can be maintained at a required level by adjusting the material parameter b and the power index n .  Increasing the wave speed c generally acts to impede both the velocity and temperature fields. 
